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II. Experimental Procedures and Characterization Data
II-A. Starting Material Preparation:
II-A1. Preparation of substituted aryl dihalides. ethyl 3-bromo-4-chlorobenzoate
A solution of 3-bromo-4-chlorobenzoic acid (2.35 g, 10 mmol) in EtOH (12 mL) was carefully treated with concentrated sulfuric acid (1.2 mL). The resulting solution was stirred for 14 h at 85 ºC. After cooling to room temperature, the solution was concentrated using a rotary evaporator and the residue was dissolved in CH 2 Cl 2 and washed sequentially with H 2 O, saturated aqueous NaHCO 3 and brine. The organic layer was dried over MgSO 4 , filtered and concentrated on a rotary evaporator to afford the product as a colorless solid (1.84 g, 70%). Mp = 25-26 °C. 
N-(4-bromo-3-chlorophenyl)pivalamide
According to a previously described procedure, 3 pivaloyl chloride (1.33 mL, 11 mmol) was added dropwise to a solution of 4-bromo-3-chloroaniline (2.06 g, 10 mmol) and Et 3 N (1.80 mL, 12 mmol) in CH 2 Cl 2 (20 mL) and the solution was stirred for 14 h at room temperature. The organic layer was washed sequentially with water, saturated NaHCO 3 -solution and brine, dried over MgSO 4 , filtered and concentrated using a rotary evaporator. The crude product was purified by silica gel chromatography (2:8 EtOAc/hexanes) to afford the product as a white solid 3 R. Shang, L. Ilies, A. Matsumoto, E. Nakamura, J. Am. Chem 
II-A2. Preparation of monosubstituted ureas.
1-(4-(trifluoromethyl)benzyl)urea
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To a stirred solution of 4-(trifluoromethyl)benzylamine (4.28 mL, 30 mmol) in 60 mL H 2 O was carefully added concentrated hydrochloric acid (3 mL) and a solution of KOCN (2.67 g, 33 mmol) in water (10 mL). The resulting solution was stirred for 3 h at 90 ºC. After cooling to room temperature, the resulting white precipitate was filtered, washed with water, and dried under vacuum to afford the title compound as white needles (4.46 g, 68% 
1-(2-fluorobenzyl)urea
To a stirred solution of 2-fluorobenzylamine (3.40 mL, 30 mmol) in 60 mL H 2 O was carefully added concentrated hydrochloric acid (3 mL) and a solution of KOCN (2.67 g, 33 mmol) in water (10 mL). The resulting solution was stirred for 3 h at 90 ºC. After cooling to room temperature, the resulting tan precipitate was filtered, washed with water, and dried under vacuum to afford the title compound 
1-(4-methoxybenzyl)urea
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To a stirred aqueous solution of 4-methoxybenzylamine (3.90 mL, 30 mmol) in 60 mL H 2 O was carefully added concentrated hydrochloric acid (3 mL) and a solution of KOCN (2.67 g, 33 mmol) in water (10 mL). The resulting solution was stirred for 3 h at 90 ºC. After cooling to room temperature, the resulting solid was filtered, washed with water and dried under vacuum to afford the title compound as off-white needles (2.74 g, 51% 
II-B. Synthesis of Benzimidazolones:
General procedure for the synthesis of Benzimidazolones An oven-dried test tube equipped with a magnetic stir bar and a Teflon screw-cap was charged with BrettPhos mesylate precatalyst P1 (3 or 5 mol%, as indicated), aryl dihalide (1.0 mmol, if solid), monosubstituted urea (1.2-4.0 mmol, as indicated) and K 3 PO 4 (2.4 mmol). The tube was evacuated and backfilled with nitrogen and this process was repeated two additional times. t-BuOH (0.8 mL) and aryl dihalide (1.0 mmol, if liquid) were added via syringe and the punctured cap was replaced with a new one under a stream of nitrogen. The test tube was placed in a preheated oil bath at 110 ºC and stirred for 14 h. After cooling to room temperature, the mixture was diluted with EtOAc (5 mL), filtered through a short silica plug (EtOAc rinse) and concentrated using a rotary evaporator. The residue was purified using silica gel chromatography to afford the title compounds. 
5-fluoro-1-butyl-1,3-dihydro-2H-benzo[d]imidazol-2-one (Table 2, entry 2)
According to the general procedure, t-BuOH (4.0 mL) was added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol), 2-bromo-1-chloro-4-fluorobenzene (120 µL, 1 mmol) and butyl urea (290.4 mg, 2.5 mmol). The crude product was purified by silica-gel chromatography (4:1 EtOAc/hexanes) to afford the product as a white solid (run 1: 178 mg, 86%, run 2: 177 mg, 85%; average yield: 85% 
5-fluoro-1-(4-methoxybenzyl)-1,3-dihydro-2H-benzo[d]imidazol-2-one (Table 2, entry 5)
According to the general procedure, t-BuOH (4.0 mL) was added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol), 2-bromo-1-chloro-4-fluorobenzene (120 µL, 1 mmol) and 1-(4-methoxybenzyl)urea (270.3 mg, 1.5 mmol). The crude product was purified by silica-gel chromatography (3:2 EtOAc/hexanes) to afford the product as a white solid (run 1: 218 mg, 80%, run 2: 210 mg, 77%; average yield: 79%). Mp: 177-179 ºC. 
5-fluoro-1-phenyl-1,3-dihydro-2H-benzo[d]imidazol-2-one (
5-fluoro-1-(4-fluorophenyl)-1,3-dihydro-2H-benzo[d]imidazol-2-one (Table 2, entry 7)
According to the general procedure, t-BuOH (4.0 mL) was added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol), 2-bromo-1-chloro-4-fluorobenzene (120 µL, 1 mmol) and 1-(4-fluorophenyl)-urea(616.6 mg, 4.0 mmol). The crude product was purified by silica-gel chromatography (1:9 EtOAc/CH 2 Cl 2 ) to afford the product as a white solid (run 1: 145 mg, 59%, run 2: 145 mg, 59%; average yield: 59%). Mp: 226-228 ºC. According to the general procedure, t-BuOH (4.0 mL) and 2-bromo-1-chloro-4-methyl-benzene (122.5 µL, 1 mmol) were added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol) and benzyl urea (180 mg, 1.2 mmol). The crude product was purified by silica-gel chromatography 
1-benzyl-5-fluoro-1,3-dihydro-2H-benzo[d]imidazol-2-one (3b)
According to the general procedure, t-BuOH (4.0 mL) and 2-bromo-1-chloro-4-methylbenzene (120 µL, 1 mmol) were added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol) and benzyl urea (180 mg, 1.2 mmol). The crude product was purified by silica-gel chromatography (1:1 EtOAc/hexanes) to afford the product as a white solid (run 1: 184 mg; 76%, run 2: 187 mg, 77%; average yield: 76%). Mp: 165-166 ºC. 
1-benzyl-7-methyl-1,3-dihydro-2H-benzo[d]imidazol-2-one (3d)
According to the general procedure, t-BuOH (4.0 mL) and 1-bromo-2-chloro-3-methylbenzene (105 µL, 1 mmol) were added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol) and benzyl urea (375 mg, 2.5 mmol). The crude product was purified by silica-gel chromatography (4:1 CH 2 Cl 2 /acetone) to afford the product as a white solid (run 1: 123 mg; 52%, run 2: 120 mg, 50%; average yield: 51% According to the general procedure, t-BuOH (4.0 mL) and 1-bromo-2-chloro-4-methylbenzene (120 µL, 1 mmol) were added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol) and benzyl urea (600 mg, 4.0 mmol). The crude product was purified by silica-gel chromatography (4:1 CH 2 Cl 2 /acetone) to afford the product as a white solid (run 1: 170 mg; 69%, run 2: 167 mg, 68%; average yield: 68% 
1-benzyl-6-(trifluoromethyl)-1,3-dihydro-2H-benzo[d]imidazol-2-one (3f)
According to the general procedure, t-BuOH (4.0 mL) and 1-bromo-2-chloro-4-(trifluoromethyl)benzene (130 µL, 1 mmol) were added to a mixture of BrettPhos precatalyst (45.0 mg, 0.05 mmol), K 3 PO 4 (509 mg, 2.4 mmol) and benzyl urea (180 mg, 1.2 mmol). The crude product was purified by silica-gel chromatography (1:1 EtOAc/hexanes) to afford the product as a white solid (run 1: 205 mg; 70%, run 2: 208 mg, 71%; average yield: 70% Table 2, entry 7 
